Traditionally, an appropriate 20th wedding anniversary gift involves china. Although fine china can endure decades without a scratch, it also can be extremely fragile. Without proper care, it can break. This year, we celebrate the 20th anniversary of To Err Is Human: Building a Safer Health System, which was published by the Institute of Medicine (IOM) in 1999. This landmark report cited data that between 44 000 and 98 000 deaths occur every year from preventable medical errors. 1 At that time, the IOM urged the nation's health care system to improve the safety of health care through improving communication, teamwork behavior, leadership, and integration of the fractured health system. Much has happened since then. In fact, the IOM changed its name to the National Academy of Medicine on July 1, 2015.
The question remains, has the nation made progress in the last 20 years? A good deal has been written in an attempt to answer this question. Our goal today is not to assess the literature. Rather, we chose to celebrate by looking back into the history of this journal. In this special edition celebrating To Err is Human, we decided to look back on the most downloaded, the most cited, and the most impactful articles published in the American Journal of Medical Quality (AJMQ) in the last 20 years.
To find these articles, we reviewed the top 50 most cited and top 50 most downloaded AJMQ articles in the last 20 years. We exported citation data from SAGE journals, which primarily uses CrossRef to track citations in other academic works. We exported downloads data from SAGE journals, which can track each article's total downloads. The top 50 most downloaded AJMQ articles have been downloaded from 815 to 5724 times. Six articles showed up in both lists, making those articles the most cited and downloaded in the last 20 years. The remaining 5 articles were chosen from the same top 50 lists based on themes and overall impact. Ultimately, we found 11 impactful articles to highlight, published between 2005 and 2017. We will review the articles in chronologic order and discuss the impact of each. years. This was a prospective cohort study from YaleNew Haven Hospital that compared baseline rates of catheter-associated urinary tract infections (CAUTIs) with rates of CAUTIs after implementation of various improvement strategies. Some of the improvement strategies included requirement of electronic health record (EHR) documentation of catheter insertion and a new nurse-driven protocol that allowed the nurse to discontinue a catheter, independent of a physician's order, when criteria were no longer met. Impressively, the study showed that CAUTI rates decreased by up to 81%. To achieve this improvement, the study investigators recognized that the culture of indwelling catheter use was an interdisciplinary norm. To create a culture shift, the program was shaped to promote shared accountability rather than assign blame. In addition to decreased CAUTI rates, there was significant financial benefit. This article has since been cited 69 times and downloaded 1546 times. It is the 16th most cited and 16th most downloaded AJMQ article in the last 20 years. At the time this article was written, the majority of people were reluctant to accept that qualitative research could be valid and useful. Qualitative research was only starting to be recognized as valuable when people began to realize that traditional quantitative research was limited in its ability to understand health care social phenomena, which is essential to enhancing clinical knowledge and care. The article compares how qualitative research interprets the concepts of reliability, validity, sampling, and generalizability with how quantitative research interprets those same concepts. The article argues that one cannot judge the merits of qualitative research using the criteria of quantitative research and vice versa, because there are different standards for each. This article remains important because qualitative research has become more prevalent and robust.
2009: Riesenberg et al 5 published "Systematic Review of Handoff Mnemonics Literature" in 2009. This article has been cited 136 times and downloaded 1234 times, making it the 2nd most cited and 25th most downloaded AJMQ article in the last 20 years. At the time this article was written, many hospitals had incorporated mnemonics into their handoff protocols in an attempt to improve handoff communications and improve patient safety. The goal of this systematic review was to identify all handoff mnemonics, describe their use, and summarize any outcomes data. After a comprehensive literature review, 46 articles were identified. The majority of the articles were published from 2006 to 2008. The most commonly cited mnemonic was SBAR (Situation, Background, Assessment, Recommendation). However, there was a lack of high-quality outcome studies. The authors concluded that the medical community needed rigorous outcomes studies to evaluate the effectiveness of handoff mnemonics, to determine the elements that improve patient outcomes, and to identify best implementation strategies. Since the publication of this article, a good deal of progress has been made. For example, the Accreditation Council for Graduate Medical Education (ACGME) now requires residency programs to teach all residents handoff skills and to monitor the quality of patient handoffs. There have since been more handoff mnemonics developed and more high-quality outcomes studies, such as Starmer et al's "Changes in Medical Errors after Implementation of a Handoff Program," 6 in which the I-PASS (Illness severity, Patient summary, Action list, Situation awareness and contingency planning, Synthesis by receiver) mnemonic was tested in 9 facilities and found to significantly decrease handoffrelated errors. This AJMQ article was one of the first systematic reviews to summarize handoff mnemonics and identify the lack of high-quality data studies.
2010: "Approaching the Evidence Basis for AviationDerived Teamwork Training in Medicine" by Zeltser and Nash 7 was written in 2010. It has been cited 38 times, making it the 42nd most cited AJMQ article in 20 years. As mentioned earlier, the aviation industry had been developing and implementing teamwork training (also called cockpit resource management) as a response to air disasters for a few decades. Aviation companies then started to consult for hospitals, and subsequently, health care-targeted teamwork training companies began to emerge. This study evaluated existing data on the effect of teamwork training interventions on improving health care quality and provided a conceptual framework to understand its use in medicine. Of the 96 studies found through the literature search, 19 were selected for review. The teamwork training took place in multicenter, singlecenter, and provider-based settings. Interestingly, there was only 1 study in which the training took place in the outpatient setting. The most prevalent specialties included anesthesia and surgery. Not surprisingly, the training programs most often targeted multidisciplinary groups, and the curriculum involved multiple modalities, with topics including situational awareness, leadership, and interpersonal communication. This article concluded that a more systematic evaluation of teamwork training is required to understand a program's strengths and weaknesses. The study also identified a lack of research on teamwork training in the outpatient setting.
2011: Moote et al 8 published "Physician Assistant and Nurse Practitioner Utilization in Academic Medical Centers" in 2011. This article has since been cited 83 times and downloaded 1289 times, making it the 8th most cited and 21st most downloaded AJMQ article. This study was written during a time when the US health care system was just on the verge of the significant physician shortage. At that time, the supply of physician assistants (PAs) and nurse practitioners (NPs) was growing faster than that of physicians. The goal of this study was to collect information on the utilization of PAs and NPs in academic medical centers. The authors collaborated with the University HealthSystem Consortium to identify 26 participating academic medical centers. A 3-part questionnaire was then administered by email to these academic medical centers to learn about their PA and NP utilization, productivity, and performance. The results indicate that 81% of PAs and NPs were being utilized as resident substitutes. In fact, the most common reason for employing PAs and NPs was the newly implemented ACGME resident duty hour restrictions. Those who participated reported that PAs and NPs provide a high degree of value and contribute to improvements in continuity of care, access, patient safety/ quality, physician productivity, patient throughput, and others. However, the study found that most academic medical centers had little to no documentation of the financial impact or performance of PAs and NPs. The article correctly predicted that the United States will need more PAs and NPs to meet the increasing demand for patient care services, especially as the physician shortage worsens. This was a benchmark report that provided information on the national utilization of NPs and PAs and called attention to the opportunity to better demonstrate the financial impact and outcomes of PAs and NPs. 10 It has been cited 37 times and downloaded 876 times, making it the 47th most cited and 46th most downloaded AJMQ article. In 2010, the Patient Protection and Affordable Care Act was passed to change consumer demands and to provide better value. In response, the Center for Medicare and Medicaid Innovation launched a Medicare bundled payment initiative, as opposed to the traditional fee-for-service reimbursement model. This pilot program started in January 2013. The idea is that bundled payments are assembled through an episode of care, resulting in a single price for all services required during that episode. This model promotes collaboration to provide effective and efficient care. The article commented on the various bundled payment programs that had been piloted and the possible challenges associated with transitioning to bundled payment systems. In reviewing the previous trials of bundled payment programs, 8 main issues were identified, including physician alignment and leadership, price setting, organizational structure, financial management systems, information systems, care transitions, evidence-based medicine, and supply cost management. Ultimately, Delisle felt that health care cost reductions could be achieved through bundled payment systems but that implementing them successfully was still complex. This is further evidenced by the very recent release of additional Centers for Medicare & Medicaid Services bundles. Our health systems continue to implement changes to improve payment programs, but change is slow. Pronovost et al had shown that interventions could be implemented to achieve a significant and sustained reduction in catheter-related bloodstream infections. In this 2016 study, multiple interventions were implemented with the goal to reduce CLABSIs in the neonatal intensive care unit (NICU). Some of the interventions included education and in-services on the intravenous (IV) tubing system, hand hygiene, correct IV care practices, adjusting the IV tubing changing interval, and competency assessments in the form of small group interactions led by nurse champions. The study showed a significant decrease in CLABSI rates after the intervention, from 4.4 CLABSIs in 1000 central line days to 0 CLABSI in 1000 central line days. In fact, the NICU continued to be infection free for 22 months, which was at the time of the study analysis. Dumpa et al commented that these interventions truly changed the culture of the NICU because CLABSIs were no longer thought of as an acceptable part of the NICU. This study is important because it has had significant impact in terms of saving lives and reducing error. It contributes to the growing body of literature that demonstrates the value of educational interventions to reduce CLABSI rates. Also in 2016, Amland and Hahn-Cover 13 published "Clinical Decision Support for Early Recognition of Sepsis." This is the most downloaded AJMQ article in the last 20 years, with 5724 downloads. This study evaluated the performance of a computerized sepsis clinical decision-support system (CDS). The sepsis CDS used was a cloud-based computerized system that ran in real time to identify patients with systemic inflammatory response syndrome (SIRS) or severe SIRS criteria in the EHR. This study was a multicenter retrospective study, performed at 5 different medical centers in 4 distinct geographic regions across the United States. All EHR charts that were flagged by the sepsis CDS were manually examined to understand the relationship and timing between clinical signs of SIRS and alerts in the EHR. Three cohorts of patients were identified, the most important being the cohort of patients for whom the first CDS alert was activated before the provider suspected infection. In this particular cohort, 60% of the patients had a first alert of SIRS and 40% of the patients had a first alert of severe SIRS. For those patients with a first alert of SIRS, 65% had a confirmed infection after chart review whereas 35% did not. The authors concluded that this computerized sepsis CDS system could identify and screen-in sick patients before a provider even suspects infection. This could trigger a provider notification to begin an assessment for sepsis. Theoretically, this CDS system could accelerate diagnostic and therapeutic interventions, thereby preventing poor outcomes. Overall, the authors concluded that the sepsis CDS system had good clinimetric performance and was not too burdensome. However, at that time, more studies were needed to evaluate time to sepsis assessments, interventions, and outcomes. This article has clearly had a significant impact, as one of the first articles evaluating the use of CDS systems in recognizing sepsis. Not only have sepsis CDS systems been implemented in several health systems since 2016, but multiple studies have shown improvement in patient outcomes. 14, 15 2017: In 2017, Moffatt-Bruce et al 16 published "What Is the Return on Investment for Implementation of a Crew Resource Management Program at an Academic Medical Center?" It has 974 downloads, making it the 38th most downloaded AJMQ article in the last 20 years. This article reported on the return on investment from implementing a crew resource management (CRM) program across a large health system, such as an academic medical center. Previously published research focused on unit-specific outcomes because CRM was generally implemented in specific units rather than in an entire health system. Ohio State University Wexner Medical Center (OSUWMC) is a large, tertiary care academic medical center with 6 hospitals and 2 campuses. CRM training was implemented at OSUWMC over 3 years, between 2010 and 2013, with a train-the-trainer program as well as program tailoring for specific departmental needs. Executive and senior leadership, board members, and departmental leadership were trained first, followed by the rest of the physicians and staff at OSUWMC. Over 4 years between July 2009 and July 2013, a total of 3600 health system employees were trained at a cost of $3 557 000. There was then a retrospective analysis of the cost of implementation and analysis of avoidable adverse events. Strikingly, there were fewer adverse events than expected in every category studied except that of Clostridium difficile infections. There was an observed 25.7% reduction of avoidable adverse events. Cost data estimated that the potential savings from reducing avoidable adverse events ranged from $12 648 144 to $28 005 074. Therefore, the maximum return of investment for this CRM program was estimated to be $24 448 074. The authors concluded that health system-wide CRM implementation was worthwhile, with substantial financial savings.
Twenty years ago, the IOM, now known as the National Academy of Medicine, urged the nation's health care system to improve the quality and safety of care that was provided to patients. Evidently, by looking back on the most impactful AJMQ articles of the last 20 years, we can appreciate the advances we have made. We have taken strides to improve outcomes, communication, payment systems, teamwork training, leadership, and integration of the health system. As much as these articles reflect the progress we have made, there is still a great deal of work to be done to continue improving our health system. Fine china has considerable strength and durability but can also be vulnerable and break. Not unlike fine china, our nation's health care system can be broken, and we must provide the proper care to improve and sustain it.
